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(S)  Spotlight  or  other  illuminator. 

A  spotlight  (10)  includes  a  housing  (12)  with  an  illumina- 
tion  source  (18)  moveably  mounted  therein  and  a  lens 
assembly  (22)  moveably  mounted  therein.  One  or  more 
lenses  are  mounted  in  the  lens  assembly,  each  in  one  of  a 
plurality  of  predetermined  positions.  independent  move- 
ment  of  the  source  and  lenses  conveniently  provides  a 
variety  of  field  angles,  light  outputs,  or  other  illumination 
characteristics.  A  reflector,  framing  shutters,  iris,  pattern 
grids,  and  color  filter  gels  may  also  be  used  as  desired. 



B a c k g r o u n d   of  t h e   I n v e n t i o n  

T h i s   i n v e n t i o n   r e l a t e s   g e n e r a l l y   to  a n  

i l l u m i n a t o r ,   and  more  p a r t i c u l a r l y   to   a  s p o t l i g h t  

or  f l o o d l i g h t   t y p e   of  i l l u m i n a t o r ,   as  is   t y p i c a l l y  

u s e d   f o r   t h e a t r i c a l   l i g h t i n g .   Due  to  t he   a r t i s t i c  

n a t u r e  o f   t h e   m e d i u m ,   i t   i s   d e s i r a b l e   to  h a v e   a  

v e r s a t i l e   i l l u m i n a t o r   w h i c h   p r o v i d e s   a  w i d e   r a n g e  
of  i l l u m i n a t i o n   e f f e c t s ,   s u c h   as  f l a t   and  p e a k   f i e l d s ,  

s o f t   and  s h a r p   f i e l d   e d g e s ,   a  v a r i e t y   of  f i e l d  

a n g l e s   or  beam  s p r e a d s ,   a  v a r i e t y   of  i l l u m i n a t i o n  

i n t e n s i t i e s   a t   t h e   same  d i s t a n c e ,   t he   a b i l i t y   t o  

s h a p e   t h e   f i e l d   or   p r o j e c t   p a t t e r n s ,   and  t h e  

a b i l i t y   to   c o l o r   t h e   l i g h t   o u t p u t .   I t   i s   f u r t h e r  

d e s i r a b l e   to   a c c o m p l i s h   a l l   of  t h e s e   v a r i a t i o n s  

q u i c k l y   and  m a n u a l l y   w i t h o u t   t h e   need   f o r   s p e c i a l  

t o o l s   or   a d d i t i o n a l   i l l u m i n a t o r s .  

Such  l i g h t s   u s u a l l y   i n c l u d e   a  h o u s i n g ,  

i l l u m i n a t i o n   s o u r c e   and  r e f l e c t o r ,   and  one  or  m o r e  

l e n s e s .   They  may  a d d i t i o n a l l y   i n c l u d e   s h u t t e r  

b l a d e s ,   p a t t e r n   g r i d s ,   or   an  i r i s   in  t h e   v i c i n i t y  
of  t h e   l e n s   f o c a l   p o i n t   to   s h a p e   t he   l i g h t   o u t p u t  

or  c o n t r o l   i t s   i n t e n s i t y .   C o l o r   f i l t e r   g e l s   may  
be  u s e d   w h e r e   c o n v e n i e n t .  



In  t h e   p a s t ,   t h e   l amps   u s e d   in  t h e s e  

i l l u m i n a t o r s   w e r e   r e l a t i v e l y   l a r g e   b e c a u s e   of  t h e  

l a r g e   f i l a m e n t s   or   d i s c h a r g e   a r e a s   n e c e s s a r y   t o  

p r o d u c e   s u f f i c i e n t   l i g h t   o u t p u t .   I n c a n d e s c e n t  

l amps   c o n t a i n e d   a  l e n g t h y   f i l a m e n t   s u p p o r t e d   t o  

fo rm  a  l a r g e   g r i d ,   and  d i s c h a r g e   l a m p s   c o n t a i n e d  

a  l e n g t h y   d i s c h a r g e   a r e a   b e t w e e n   e l e c t r o d e s .  

W h i l e   t h e   p o s i t i o n   of  t h e   a c t u a l   i l l u m i n a t i o n  

s o u r c e   w i t h   r e s p e c t   to   t h e   s p o t l i g h t   o p t i c s   w a s  

i m p o r t a n t ,   due  to   t h e   l a r g e   s i z e   of  t h e   s o u r c e ,  

p o s i t i o n   was  n o t   as  c r u c i a l   as  i t   i s   t o d a y   w i t h  

s m a l l e r   s o u r c e s ,   s u c h   as  HMI  l a m p s   and  s m a l l e r ,  

h i g h e r   o u t p u t   i n c a n d e s c e n t   l a m p s .   Fo r   i n s t a n c e ,  

see   U.S.   P a t e n t   No.  2 , 1 1 4 , 9 6 3   i s s u e d   to   J.   Levy  i n  

1 9 3 8 ,   w h i c h   d i s c l o s e s   a  lamp  t h a t   i s   f i r m l y  

p o s i t i o n e d   w i t h   no  means   f o r   a d j u s t m e n t .  

As  i l l u m i n a t i o n   s o u r c e s   b e c a m e   m o r e  

c o m p a c t   and  a p p r o a c h e d   a  more   i d e a l   p o i n t   s o u r c e ,  

t h e i r   p o s i t i o n   w i t h i n   t h e   i l l u m i n a t o r   b e c a m e   m o r e  

c r i t i c a l   and  a d j u s t m e n t   was  n e c e s s a r y   to   o p t i m i z e  

t h e   l i g h t   o u t p u t   of  t h e   s p o t l i g h t   o p t i c a l   s y s t e m  

and  d e s i r a b l e   to   a c h i e v e   a  v a r i e t y   of  o t h e r  

i l l u m i n a t i o n   c h a r a c t e r i s t i c s   or   e f f e c t s .   Such  a  

p o s i t i o n i n g   m e a n s   i s   d i s c l o s e d   in   U .S .   P a t e n t   N o .  

4 , 0 6 1 , 9 1 2   i s s u e d   to   L e v a s s e u r ,   b u t   i t   i s   m o r e  

c o m p l e x   t h a n   t h e   p r e s e n t   i n v e n t i o n ,   and  d e m a n d s  

e x a c t i n g   t e c h n i q u e s   to   m a n u f a c t u r e   and  p o s i t i o n   a  

s p h e r i c a l   r e a r   w a l l   h a v i n g   i t s   g e o m e t r i c   c e n t e r   a t  

t h e   c e n t e r   of  t h e   r e f l e c t o r   a c c e s s   o p e n i n g .  

M o v e a b l e   l e n s e s   a r e   d i s c l o s e d   in   U . S .  

P a t e n t   No.  2 , 1 1 4 , 9 6 3   i s s u e d   to   L e v y ,   U .S .   P a t e n t  

No.  2 , 6 5 0 , 2 9 2   i s s u e d   t o  S t r o n g ,   U .S .   P a t e n t   N o .  



3 , 1 1 6 , 0 2 2   i s s u e d   to  D a v i s ,   and  U.S.   P a t e n t   A p p l i c a t i o n  

S e r i a l   No.  7 3 9 , 6 9 4 ,   f i l e d   November   8,  1976 ,   a n d  

a s s i g n e d   to   t he   p r e s e n t   a p p l i c a n t s '   a s s i g n e e .  

H o w e v e r ,   e a c h   of  t h e s e   p a t e n t s   d i s c l o s e s   l e n s e s   i n  

a  f i x e d   or  p r e d e t e r m i n e d   r e l a t i o n s h i p   w i t h   o n e  

a n o t h e r ,   t he   lamp,   or  b o t h .   T h e r e f o r e ,   in  o r d e r  

to  c h a n g e   t he   f o c a l   l e n g t h   or  f i e l d   a n g l e ,   o r  

a l t e r   t h e   l i g h t   o u t p u t   or  i l l u m i n a t i o n   c h a r a c t e r i s t i c s  

of  t h e s e   d e v i c e s ,   i t   i s   n e c e s s a r y   to  d i s m a n t l e   t h e  

s p o t l i g h t   and  p u r c h a s e   a n o t h e r   s p o t l i g h t   or  o p t i c a l  

s y s t e m .  

Summary  Of  The  I n v e n t i o n  

A c c o r d i n g l y ,   i t   i s   an  o b j e c t   of  t h e  

p r e s e n t   i n v e n t i o n   to  o v e r c o m e   t he   l i m i t a t i o n s   a n d  

d i s a d v a n t a g e s   of  t he   p r i o r   a r t .  

I t   i s   a n o t h e r   o b j e c t   of  t he   p r e s e n t  

i n v e n t i o n   to   p r o v i d e   a  s p o t l i g h t   h a v i n g   a  w i d e  

r a n g e   of  s e l e c t a b l e   i l l u m i n a t i o n   c h a r a c t e r i s t i c s  

and  e f f e c t s .  

I t   is   a n o t h e r   o b j e c t   of  t h e   p r e s e n t  
i n v e n t i o n   to   p r o v i d e   a  s p o t l i g h t   h a v i n g   a  m o v e a b l e  

i l l u m i n a t i o n   s o u r c e   and  a  m o v e a b l e   o p t i c a l   s y s t e m  

h a v i n g   one  or  more  l e n s e s ,   w i t h   e a c h   l e n s   in  s a i d  

o p t i c a l   s y s t e m   a l s o   i n d e p e n d e n t l y   m o v e a b l e .  

I t   is   a n o t h e r   o b j e c t   of  t h e   p r e s e n t  

i n v e n t i o n   to   p r o v i d e   a  c o m p a c t   s p o t l i g h t   t h a t   i s  

e a s y   to   h a n d l e   and  a d j u s t ,   i n e x p e n s i v e   to   m a n u f a c t u r e ,  

and  p r a c t i c a l   and  e f f i c i e n t   in   u s e .  

T h e s e   and  o t h e r   o b j e c t s   w i l l   b e c o m e  

a p p a r e n t   upon  r e a d i n g   t h e   f o l l o w i n g   d e t a i l e d  

d e s c r i p t i o n   and  a p p e n d e d   c l a i m s ,   and  upon  r e f e r e n c e  

to  t h e   a c c o m p a n y i n g   d r a w i n g s .  



The  p r e s e n t   i n v e n t i o n   o v e r c o m e s   t h e  

d r a w b a c k s   of  t h e s e   p r i o r   a r t   s y s t e m s   by  p r o v i d i n g  

a  h o u s i n g   w i t h   lamp  s u p p o r t   means   and  lamp  f o c u s  

means   r e m o v e a b l y   m o u n t e d   t h e r e i n   f o r   m o v e m e n t   o f  

t h e   i l l u m i n a t i o n   s o u r c e   to   p r o v i d e   a  v a r i e t y   o f  

e f f e c t s ,   i n c l u d i n g   v a r i a t i o n s   of  t he   f i e l d   e d g e ,  

f i e l d ,   or   i l l u m i n a t i o n .   A  l e n s   h o l d i n g   a s s e m b l y  

is   a l s o   m o v e a b l y   m o u n t e d   in  t he   h o u s i n g   and  c o n t a i n s  

one  or   more   l e n s e s ,   e a c h   in   one  of  a  p l u r a l i t y   o f  

p r e d e t e r m i n e d   p o s i t i o n s   to  p r o v i d e   a  s t i l l   f u r t h e r  

v a r i e t y   of  e f f e c t s   i n c l u d i n g   v a r i a t i o n s   of  t h e  

beam  a n g l e s ,   i l l u m i n a t i o n ,   or   f i e l d .   A  l i g h t  

o u t p u t   c o n t r o l   means   i s   a l s o   m o u n t e d   in   t h e   h o u s i n g  

and  has   an  a c c e s s   o p e n i n g   to   r e c e i v e   t h e   i l l u m i n a t i o n  

s o u r c e .   The  l i g h t   o u t p u t   c o n t r o l   means   may  i n c l u d e  

a  s h u t t e r ,   i r i s ,   r e f l e c t o r ,   or  p a t t e r n .  

D e s c r i p t i o n   Of  The  D r a w i n g s  

Fo r   a  more   c o m p l e t e   u n d e r s t a n d i n g   o f  

t h i s   i n v e n t i o n   r e f e r e n c e   s h o u l d   be  had   to   t h e  

e m b o d i m e n t   i l l u s t r a t e d   in   g r e a t e r   d e t a i l   in   t h e  

a c c o m p a n y i n g   d r a w i n g s   as  b r i e f l y   d e s c r i b e d   b e l o w .  

FIG.   1  i s   a  p a r t i a l l y   e x p l o d e d   p e r s p e c t i v e  

v i e w   of  a  s p o t l i g h t   made  in   a c c o r d a n c e   w i t h   t h e  

t e a c h i n g s   of  t h e   p r e s e n t   i n v e n t i o n .   The  l e n s  

h o l d i n g   a s s e m b l y ,   lamp  s u p p o r t   m e a n s ,   and  l a m p  

f o c u s   m e a n s  a r e   shown  in  t h e i r   a s s e m b l e d   s t a t e .  

FIG.   2  i s   a  p e r s p e c t i v e   v i e w   of  a  s p o t l i g h t  

made  in   a c c o r d a n c e   w i t h   t h e   t e a c h i n g s   of   t h i s  

i n v e n t i o n .  

FIG.   3  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w  

of  a  lamp  s u p p o r t   means   and  lamp  f o c u s   means   m a d e  

in  a c c o r d a n c e   w i t h   t h e   t e a c h i n g s   of  t h e   p r e s e n t  

i n v e n t i o n .  



FIG.  4  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w  

of  a  l e n s   h o l d i n g   a s s e m b l y   made  in   a c c o r d a n c e   w i t h  

t h e   t e a c h i n g s   of  t he   p r e s e n t   i n v e n t i o n .  

D e s c r i p t i o n  

The  f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n   i s  

i l l u s t r a t i v e   of  t he   b e s t   mode  p r e s e n t l y   c o n t e m p l a t e d  

of  c a r r y i n g   o u t   t he   i n v e n t i o n ,   and  i s   n o t   to  b e  

i n t e r p r e t e d   in  a  l i m i t i n g   s e n s e .  

R e f e r r i n g   to  FIGS.   1  and  2,  a  s p o t l i g h t  
10  g e n e r a l l y   i n c l u d e s   a  h o u s i n g   12  c o m p r i s i n g   a  

f i r s t   p o r t i o n   12A  and  a  s e c o n d   p o r t i o n   12B.  A 

lamp  s u p p o r t   means   14  i s   r e m o v a b l y   m o u n t e d   in  a 

f i r s t   end  of  s a i d   h o u s i n g   12  and  i n c l u d e s   a  l a m p  

f o c u s   means   16  and  a n -  i l l u m i n a t i o n   s o u r c e   18.  A 

l i g h t   o u t p u t   c o n t r o l   means  20,  i n c l u d i n g   a  r e f l e c t o r  

a s s e m b l y   40,   is   r e m o v a b l y   m o u n t e d   in  t he   m e d i a t e  

p o r t i o n   of  t h e   h o u s i n g   12,  and  may  i n c l u d e   a  

s h u t t e r   a s s e m b l y   21  as  shown .   A  l e n s   h o l d i n g  

a s s e m b l y   22  i s   r e m o v a b l y   m o u n t e d   in   a  s e c o n d   e n d  

of  t he   h o u s i n g   12  and  i n c l u d e s   one  or  more  l e n s e s  

( see   FIG.   4 ) .  

The  h o u s i n g   12  i s   g e n e r a l l y   l i n e a r   a n d  

c o m p r i s e s   a  f i r s t   p o r t i o n   12A  and  a  s e c o n d   p o r t i o n  

12B  t h a t   r e l e a s a b l y   c l a m s h e l l   t o g e t h e r   to  form  a  

t u b e   open   on  e a c h   e n d  a n d   h a v i n g   a  g e n e r a l l y  

r e c t a n g u l a r   c r o s s - s e c t i o n .   The  p o r t i o n s   12A  a n d  

12B  may  be  r e t a i n e d   by  any  c o n v e n i e n t   f a s t e n i n g  

means  s u c h   as  s c r e w s .   The  h o u s i n g   may  c o n s i s t   o f  

any  c o n v e n i e n t   n u m b e r   of  p a r t s   and  a s s u m e   a n y  

c o n v e n i e n t   s h a p e   or  l e n g t h ,   as  w i l l   be  a p p a r e n t .  

As  shown ,   t h e   i l l u m i n a t i o n   s o u r c e ,   r e f l e c t o r ,   a n d  

l e n s   h o l d i n g   a s s e m b l y   t o g e t h e r   d e f i n e   an  o p t i c a l  

a x i s   OA  w h i c h   c o i n c i d e s   w i t h   t h e   l o n g i t u d i n a l   a x i s  

of  t h e   h o u s i n g .   H o w e v e r ,   t h e   use   of  m i r r o r s   o r  



o t h e r   o p t i c a l   e l e m e n t s   p e r m i t s   one  to   r e f l e c t   t h e  

l i g h t   r a y s   and  f o l d   t h e   o p t i c a l   a x i s   as  d e s i r e d  

w h i l e   s t i l l   e n j o y i n g   t h e   b e n e f i t s   of  t h e   i n v e n t i o n .  

Such   a  f o l d i n g   i s   g e n e r a l l y   d i s c l o s e d   in   U . S .  

P a t e n t   No.  4 , 0 6 1 , 9 1 2 ,   i s s u e d  t o   L e v a u s s e r .  

The  f i r s t   p o r t i o n   12A  i n c l u d e s   l a t e r a l l y  

p o s i t i o n e d   l o c k i n g   d i s k s   24  or  o t h e r   p i v o t   m e a n s  

on  o p p o s i t e   s i d e s   t h a t   c o o p e r a t e   w i t h   a  s u p p o r t  

y o k e   26  to   s u p p o r t   or   s u s p e n d   t h e   s p o t l i g h t   ( s e e  

FIG.   2 ) ,   as  w i l l   be  d e s c r i b e d   l a t e r   h e r e i n .  

A s s e m b l y   s l o t s   26  in   t h e   h o u s i n g   12  r e t a i n   t h e  

l i g h t   c o n t r o l   means   20  and  t h e   r e f l e c t o r   a s s e m b l y ,  

and  t h e   s h u t t e r   b l a d e s   52  and  h a n d l e s   54  e x t e n d  

t h e r e t h r o u g h   f o r   m o v e m e n t .   Both   e n d s   of  t h e  

h o u s i n g ,   i . e .   t h e   l e n s   end  28  and  t h e   lamp  end  3 0 ,  

a r e   u n o b s t r u c t e d   to   p e r m i t   r e m o v a l   and  s e l e c t i v e  

m o v e m e n t   and  r e t e n t i o n   of  t h e   l e n s   h o l d i n g   a s s e m b l y  

22  and  t he   lamp  s u p p o r t   means   1 4 .  

R e f e r r i n g   s t i l l   to   FIGS.   1  and  2,  in  t h e  

s e c o n d   h o u s i n g   p o r t i o n   12B,  c h a n n e l s   32  and  34 

e a c h   a c c o m m o d a t e   a  t h r e a d e d   s t u d   a t t a c h e d   r e s p e c t i v e l y  

to   t h e   l e n s   a s s e m b l y   22  and  lamp  s u p p o r t   2 4 .  

T h r e a d e d   o n t o   e a c h   s t u d   i s   a  h e a t   i n s u l a t e d   s t a r - w h e e l  

36B,  36A  to  s e l e c t i v e l y   s l i d e   and  c l a m p   t h e  

r e s p e c t i v e   s u b a s s e m b l i e s   in   a  d e s i r e d   p o s i t i o n .  

Any  c o n v e n i e n t   r e l e a s e a b l e   r e t a i n i n g   means   may  b e  

s u b s t i t u t e d   f o r   t h e   s t u d   and  s t a r - w h e e l   m e a n s .  

C o o l i n g   s l o t s   38  in   b o t h   t h e   f i r s t   and  s e c o n d  

h a l v e s   12A  and  12B  p e r m i t   a m b i e n t   a i r   f l o w   to  c o o l  

t h e   lamp  18  by  c o n v e c t i o n .   F o r c e d   a i r   c o o l i n g   i s  

u n n e c e s s a r y   b u t   may  be  p r o v i d e d   i f   d e s i r e d ;   s u c h  

i s   w e l l   known  to  t h o s e   s k i l l e d   in   t h e   a r t .  



A  l i g h t   o u t p u t   c o n t r o l   means   20  g e n e r a l l y  

i n c l u d e s   a  r e f l e c t o r   40,  a  s h u t t e r   a s s e m b l y   2 1 ,  

and  may  o p t i c a l l y   i n c l u d e   a  p a t t e r n   g r i d   or  i r i s .  

The  r e f l e c t o r   40  i s   u s u a l l y   a  c o n i c   s e c t i o n   o f  

r e v o l u t i o n   and  may  be  e l l i p s o i d a l ,   p a r a b o l o i d a l ,  

or  s p h e r i c a l .   The  r e f l e c t o r   has   a  r e a r   a c c e s s  

o p e n i n g   42,  f o r   i n s e r t i o n   of  an  i l l u m i n a t i o n  

s o u r c e   s u c h   as  a  l amp ,   and  an  a n n u l a r   p e r i p h e r a l  

l i p   44  a t   i t s   open   end .   A  p l u r a l i t y   of  s h u t t e r  

d i v i d e r s   46  e a c h   has   a  r e l a t i v e l y   l a r g e   c e n t r a l  

h o l e   48  w h i c h   may  be  of  t he   same  g e n e r a l   d i a m e t e r  

as  t h e   r e f l e c t o r   a t   i t s   open   end .   A  p l u r a l i t y   o f  

h o u s i n g   c a p t u r e   t a b s   50  a t   t h e   p e r i p h e r y   of  e a c h  

d i v i d e r   e x t e n d   t h r o u g h   the   r e f l e c t o r   a s s e m b l y  

s l o t s   26  to   r e t a i n   t he   d i v i d e r s   in   p o s i t i o n .   T h e  

l i p   44  of  t h e   r e f l e c t o r   40  is   s a n d w i c h e d   b e t w e e n  

the   two  d i v i d e r s   46  c l o s e s t   to  t h e   l a m p ,   t h e r e b y  

r e t a i n i n g   t h e   r e f l e c t o r   in  p o s i t i o n .   The  d i v i d e r  

h o l e s   48  a r e   c o n c e n t r i c   when  t he   d i v i d e r s   46  a r e  

p o s i t i o n e d   in  t h e   h o u s i n g ,   and  t h e y   a l i g n   w i t h   t h e  

o p t i c a l   a x i s   OA. 

One  or  more  s h u t t e r   b l a d e s   52  may  b e  

i n s e r t e d   b e t w e e n   e a c h   p a i r   of  d i v i d e r s   46,  b u t   i t  

is   d e s i r e a b l e   to  use   o n l y   a  s i n g l e   b l a d e   b e t w e e n  

e a c h   of  s a i d   d i v i d e r s   to   e l i m i n a t e   i n t e r f e r e n c e  

. b e t w e e n   t h e   b l a d e s .   Each  b l a d e   has   a  h a n d l e   5 4 ,  

p r e f e r a b l y   of  h e a t   i n s u l a t i n g   m a t e r i a l .   A  r e t a i n e r ,  

such   as  a  s p r i n g   c l i p   51,  c o m p r e s s e s   t h e   d i v i d e r s  

and  p r o v i d e s   s u f f i c i e n t   f r i c t i o n   to   h o l d   e a c h  

s h u t t e r   in   i t s   s e l e c t e d   p o s i t i o n .   The  s h u t t e r s  

may  be  i n s e r t e d   i n t o   t h e   l i g h t   p a t h   to   p r o v i d e  

f r a m i n g   as  d e s i r e d ,   and  may  h a v e   an  edge   of  a n y  

s h a p e .   The  s h u t t e r   a s s e m b l y   21  i s   r e l a t i v e l y  



t h i n ,   y e t   e a c h   s h u t t e r   may  t r a v e l   in  i t s   own  t r a c k  

and  move  w i t h o u t   i n t e r f e r r i n g   w i t h   t he   o t h e r  

s h u t t e r s .   The  h a n d l e   54  f o r   e a c h   s h u t t e r   e x t e n d s  

t h r o u g h   a  r e f l e c t o r   a s s e m b l y   s l o t   26  in   t h e   h o u s i n g  

12  and  i s   e a s i l y   a c c e s s i b l e   f o r   m a n i p u l a t i o n .  

The  e n t i r e   s h u t t e r   a s s e m b l y   21,   as  w e l l  

as  e a c h   i n d i v i d u a l   s h u t t e r ,   may  be  r e m o v e d   a s  

d e s i r e d .   A  p a t t e r n   or  o t h e r   g r i d   may  a l s o   b e  

i n s e r t e d   i n t o   t h e   l i g h t   beam  in  a d d i t i o n   to   or   i n  

p l a c e   of  a  s h u t t e r   to   p r o v i d e   a  d e s i r e d   e f f e c t   i n  

a  m a n n e r   w e l l   known  in  t h e   a r t .  

R e f e r r i n g   to   FIGS.   1  and  3,  t h e   l a m p  

s u p p o r t   means   14  i n c l u d e s   a  b a c k   p l a t e   56  h a v i n g  

d i m e n s i o n s   s l i g h t l y   s m a l l e r   t h a n   t h e   i n s i d e  

c r o s s - s e c t i o n a l   d i m e n s i o n s   of  t he   h o u s i n g   12  

m e a s u r e d   p e r p e n d i c u l a r   to   t h e   o p t i c a l   a x i s .   Two 

g u a r d s   58  and  60  a r e   a t t a c h e d   to   t h e   b a c k   p l a t e   56  

and  e x t e n d   f o r w a r d l y   t h e r e f r o m   in  a  c a n t i l e v e r e d  

f a s h i o n   to   p r o t e c t   t h e   lamp  and  u s e r   and  to   h e l p  

a l i g n   t h e   lamp  s u p p o r t   means   14  w i t h   r e s p e c t   t o  

t h e   h o u s i n g   12.   G u a r d   58  has   a  r e s i l i e n t   s p r i n g  

c l i p   62  a t t a c h e d   t h e r e t o   w h i c h   f i t s   i n t o   one  o f  

t he   c o o l i n g   c h a n n e l s   38  of  t h e   h o u s i n g   to   p r e v e n t  

i n a d v e r t e n t   r e m o v a l   of  t h e   lamp  s u p p o r t   means   a n d  

to  h e l p   a l i g n   i t   w i t h   r e s p e c t   to   t he   h o u s i n g   1 2 .  

The  g u a r d   60  has   an  a t t a c h e d   s t u d   64  w h i c h   e x t e n d s  

t h r o u g h   a  s l o t   34  in   t h e   h o u s i n g   p o r t i o n   12B.  A 

h e a t   i n s u l a t i n g   s t a r - w h e e l   36A  i s   t h r e a d e d   o n t o  

t h e   s t u d   64  to   r e l e a s a b l y   r e t a i n   and  p o s i t i o n   t h e  

lamp  s u p p o r t   means   a l o n g   t h e   o p t i c a l   a x i s   OA. 

The  e a s i l y   g r i p p a b l e   s t a r - w h e e l   36A 

p e r m i t s   an  o p e r a t o r   to   s e l e c t i v e l y   move  and  s e c u r e  

t h e   lamp  s u p p o r t   means   w h i l e   t h e   lamp  i s   on,   a s  



w e l l   as  e a s i l y   r e m o v e   the   e n t i r e   a s s e m b l y   f rom  t h e  

h o u s i n g   w i t h o u t   s p e c i a l   t o o l s .   T h i s   p e r m i t s   o n e  

to  e a s i l y   and  r a p i d l y   c h a n g e   l amps   or  a l t e r   t h e  

l i g h t   o u t p u t   c h a r a c t e r i s t i c s .   For   e x a m p l e ,   o n e  

may  c r e a t e   f l a t   and  peak   f i e l d s ,   v a r y   t he   b e a m  

a n g l e ,   or  a c h i e v e   a  f r e s n e l   t y p e   l i g h t   by  m o v i n g  

the   lamp  t o w a r d s   t he   l e n s e s .   T h i s   f e a t u r e   a l s o  

a l l o w s   t h e   o p e r a t o r   to  c o m p e n s a t e   f o r   v a r i a t i o n s  

in  lamp  f i l a m e n t   p l a c e m e n t   and  to   p o s i t i o n   t h e  

i l l u m i n a t i o n   s o u r c e   as  d e s i r e d   w i t h   r e s p e c t   to  t h e  

r e f l e c t o r ,   i . e .   in  t he   f o c u s .   A  h e a t   i n s u l a t i n g  

h a n d l e   66  i s   a t t a c h e d   to  the   b a c k   p l a t e   56  f o r  

c o n v e n i e n t   a d j u s t m e n t .   An  o p e n i n g   68  p r o v i d e s  

a c c e s s   f o r   a  p o w e r   c o r d   70  r e t a i n e d   by  s t r a i n  

r e l i e f   means   7 2 .  

The  lamp  f o c u s   means  16  i n c l u d e s   a  

s o c k e t   p l a t e   74  w i t h   a  t h r e a d e d   b o l t   76  or  o t h e r  

p r o j e c t i o n   r i g i d l y   a t t a c h e d   t h e r e t o ,   and  a  l a m p  

s o c k e t   78  a t t a c h e d   to   p l a t e   74.  The  s o c k e t   78 

i n c l u d e s   e l e c t r i c a l   l e a d   c o n t a c t s   79  as  n e c e s s a r y  
f o r   c o n n e c t i o n   to  t h e   power   c o r d   70.  The  s o c k e t  

may  be  c h a n g e d   to   a c c o m m o d a t e   a  v a r i e t y   of  l a m p s .  

The  b o l t   76  e x t e n d s   t h r o u g h   an  o p e n i n g   80  in  t h e  

b a c k   p l a t e   56  of  t h e   lamp  s u p p o r t   means   14.  T h e  

o p e n i n g   80  has   a  g e n e r a l   d i a m e t e r   or   c r o s s   s e c t i o n  

s e v e r a l   t i m e s   t h e   d i a m e t e r   of  t h e   b o l t   76  t o  

p e r m i t   l a t e r a l   m o v e m e n t   t h e r e i n .   A  l a r g e   w a s h e r  

82  and  a  c o r r e s p o n d i n g l y   t h r e a d e d   e a s i l y   g r i p p a b l e  

cap  or   s t a r - w h e e l   84  p e r m i t   an  o p e r a t o r   to  s e l e c t i v e l y  

move  and  s e c u r e   t h e   lamp  f o c u s   means   16  a g a i n s t  

the   b a c k   p l a t e   56.  The  s i z e s   of  t h e   b o l t   7 6 ,  

o p e n i n g   80,  and  w a s h e r   82  may  be  v a r i e d   as  d e s i r e a b l e  



to  p e r m i t   or   l i m i t   t h e   m o v e m e n t   of  t he   lamp  f o c u s  

means   16.  T h i s   m o u n t i n g   p e r m i t s   s e l e c t i v e   r a d i a l  

m o v e m e n t   of  t h e   lamp  f o c u s i n g   means   w i t h   r e s p e c t  

to  t h e   o p t i c a l   a x i s .   The  r a d i a l   m o v e m e n t   of  t h e  

lamp  s u p p o r t   means   14  and  t he   l o n g i t u d i n a l   m o v e m e n t  

of  t h e   lamp  s u p p o r t   means   14  a l l o w s   t h e   lamp  to  b e  

moved  in   t h r e e   d i r e c t i o n s ,   o f f e r i n g   maximum  v e r s a t i l i t y  

and  e a s e   of  u s e .   Such   a d j u s t m e n t   is   n e c e s s a r y   t o  

a c c u r a t e l y   p o s i t i o n   t h e   lamp  w i t h   r e s p e c t   to   t h e  

r e f l e c t o r   and  d e s i r a b l e   to  p r o d u c e   c e r t a i n   o f f - a x i s  

e f f e c t s ,   s u c h   as  v a r y i n g   f rom  a  s h a r p   to   a  s o f t  

beam  edge   or   p a t t e r n   p r o j e c t i o n ,   and  f r o m   a  s p o t  

to  a  f l a t   f i e l d .  

A  r a d i a t i o n   s h i e l d   86  may  be  a t t a c h e d   t o  

t he   p l a t e   56  to  p r o t e c t   t he   e l e c t r i c a l   l e a d s   a n d  

s o c k e t   f rom  e x c e s s   h e a t   and  o t h e r   u n d e s i r a b l e  

r a d i a t i o n   e f f e c t s   f r o m   t h e   lamp  1 8 .  

R e f e r r i n g   now  to  FIGS.   1,  2  and  4,  t h e  

l e n s   h o l d i n g   a s s e m b l y   22  c o m p r i s e s   u p p e r   and  l o w e r  

body  p o r t i o n s   88  and  90  r e l e a s a b l y   h e l d   t o g e t h e r  

to  g e n e r a l l y   c o n f o r m ,   when  a s s e m b l e d ,   to   t h e  

i n t e r i o r   s h a p e   of   t h e   h o u s i n g   12.  The  l e n s   h o l d i n g  

a s s e m b l y ,   h o w e v e r ,   i s   s l i g h t l y   s m a l l e r   f o r   i n s e r t i o n  

t h e r e i n t o .   B o t h   e n d s   of  t h e   a s s e m b l y   22  a r e   o p e n  

to  p e r m i t   t h e   p a s s a g e   of  l i g h t .   A  p l u r a l i t y   o f  

l e n s   l o c a t i n g   s l o t s   1 0 2 - 1 0 5   a re   in  t he   l o w e r   b o d y  

p o r t i o n   90  to   r e l e a s a b l y   a c c o m m o d a t e   t h e   l e n s  

moun t   c a p t u r e   t a b s .   The  s l o t s   a r e   p o s i t i o n e d   a s  

n e c e s s a r y   or   d e s i r a b l e   d e p e n d i n g   upon  t h e   l e n s e s  

c h o s e n .  

A  p l u r a l i t y   of   l e n s   m o u n t s   92  e a c h   has   a  

r e l a t i v e l y   l a r g e   c e n t r a l   h o l e   96  to  a c c o m m o d a t e   a  

l e n s ,   a  p l u r a l i t y   of  s h o c k   a b s o r b i n g   m o u n t i n g   t a b s  



98  to  c r a d l e   e a c h   l e n s ,   and  a t   l e a s t   two  l e n s  

mount   c a p t u r e   t a b s   100  on  o p p o s i t e   s i d e s   t o  

c o o p e r a t e   w i t h   t h e   l o c a t i n g   s l o t s   1 0 2 - 1 0 5 .   T h e  

l e n s   m o u n t s   may  be  of  m u l t i p l e   p i e c e s   as  d e s i r e d .  

The  l o w e r   body  p o r t i o n   90  has  an  a t t a c h e d  

s t u d   93  w h i c h   e x t e n d s   t h r o u g h   the   s l o t   32  in  t h e  

h o u s i n g   p o r t i o n   12B  and  has   a  h e a t   i n s u l a t i n g  

s t a r - w h e e l   36  t h r e a d e d   t h e r e o n t o .   The  e a s i l y  

g r i p p a b l e   s t a r - w h e e l   p e r m i t s   an  o p e r a t o r   t o  

s e l e c t i v e l y   move  and  s e c u r e   t he   l e n s   h o l d i n g  

a s s e m b l y   a l o n g   t h e   o p t i c a l   a x i s   w h i l e   t h e   lamp  i s  

on,  as  w e l l   as  r e m o v e   the   e n t i r e   a s s e m b l y   w i t h o u t  

s p e c i a l   t o o l s .  

The  l e n s   s y s t e m   t y p i c a l l y   c o n s i s t s   o f  

two  p l a n o   c o n v e x   l e n s e s ,   a  4 . 5 "   X  6 . 5 "   o b j e c t i v e  

l e n s   106  and  a  4 . 5 "   X  9"  s e c o n d   l e n s   108.   ( E a c h  

l e n s   has  a  4 . 5 "   d i a m e t e r .   The  o b j e c t i v e   l e n s   h a s  

a  6 .5"   f o c a l   l e n g t h   and  the   s e c o n d   l e n s   has   a  9 "  

f o c a l   l e n g t h ) .   Such  a  t w o - e l e m e n t   s y s t e m   h a s  

s h o r t   f o c a l   l e n g t h s   and  i s   s i m p l e   to  u s e .   By 

m o u n t i n g   t h e   o b j e c t i v e   l e n s   c l o s e s t   to   t he   lamp  i n  

s l o t s   102,   and  m o v i n g   t he   s e c o n d   l e n s   to   p r e d e t e r m i n e d  

s l o t s   1 0 3 ,  1 0 4 ,   or   105,   one  may  o b t a i n   r e s p e c t i v e  

f i e l d   a n g l e s   of  5 0 ° ,   4 0 ° ,   or  30° .   T h i s   v e r s a t i l i t y  

p e r m i t s   one  to   o p t i m i z e   t he   f i e l d   i l l u m i n a t i o n   a n d  

f i e l d   d i a m e t e r   as  d e s i r e d   and  s t i l l   a c c o m p l i s h   a  

v a r i e t y   of  l i g h t i n g   e f f e c t s .   Fo r   i n s t a n c e ,   t h e  

beam  a n g l e s   a r e   a d j u s t a b l e   w i t h i n   t he   f i e l d   t o  

p r o v i d e   maximum  u n i f o r m i t y   of  p a t t e r n   p r o j e c t i o n .  

B y  m o v i n g   t h e   l e n s   s y s t e m   one  may  c h a n g e   f rom  a  

s h a r p   to   a  s o f t   e d g e   f o r   t h e   i l l u m i n a t e d   a r e a .  

Th i s   i s   a c c o m p l i s h e d   by  mov ing   t he   f o c a l   p o i n t   o f  



t he   o p t i c a l   s y s t e m   away  f rom  t he   s h u t t e r   a s s e m b l y .  

The  f o l l o w i n g   c h a r t   i s   i l l u s t r a t i v e   of  t h e   c h a n g e s  

p o s s i b l e   w i t h   t h e   s p e c i f i e d   l e n s e s ,   b u t   i t   i s   t o  

be  u n d e r s t o o d   t h a t   any  c o m b i n a t i o n   of  l e n s e s   m a y  

be  s u b s t i t u t e d   t h e r e f o r   as  d e s i r e d .  

R e f e r r i n g   a g a i n   to  FIGS.   1  and  2,  a  

c l u t c h   l o c k i n g   d i s k   24  i s   a t t a c h e d   to   t h e   h o u s i n g  

12  and  has   a  t h r e a d e d   p o s t   27  e x t e n d i n g   t h e r e f r o m .  

The  y o k e   26  has   a  s i m i l a r l y   s i z e d   e n g a g i n g   d i s k   25  

a t t a c h e d   to   t h e   end  t h e r e o f   w i t h   an  a p e r t u r e  

t h e r e t h r o u g h   f o r   p l a c e m e n t   o v e r   p o s t   27  and  e n g a g e -  

m e n t   w i t h   l o c k i n g   d i s k   24.  A  t h r e a d e d   h e a t   i n s u l a t i n g  

b u t t e r f l y   n u t   or   s t a r - w h e e l   23  r e l e a s a b l y   c o m p r e s s e s  

t h e   e n g a g i n g   and  l o c k i n g   d i s k s   to   m a i n t a i n   t h e  

s p o t l i g h t   in  a  d e s i r e d   p o s i t i o n ,   w h i c h   may  b e  

e a s i l y   a d j u s t e d   w h i l e   t h e   lamp  is   on.  A  s i m i l a r  

c l u t c h   may  be  u t i l i z e d   on  t h e   o p p o s i t e   s i d e   of  t h e  

h o u s i n g   12,  or   a  s i m p l e   p i v o t   m e c h a n i s m   may  b e  

s u b s t i t u t e d .   A  h o l e   29  in   t he   c e n t r a l   p o r t i o n   o f  



t he   yoke   a c c o m m o d a t e s   a  c l a m p   or  t he   l i k e ,   such   a s  

a  C - c l a m p ,   to  a t t a c h   t he   s p o t l i g h t   to  a  p i p e .  

The  i n v e n t i o n   has   b e e n   d e s c r i b e d   i n  

d e t a i l   w i t h   p a r t i c u l a r   r e f e r e n c e   to  a  p r e f e r r e d  

e m b o d i m e n t   and  the   o p e r a t i o n   t h e r e o f ,   b u t   i t   i s  

u n d e r s t o o d   t h a t   v a r i a t i o n s ,   m o d i f i c a t i o n s ,   and  t h e  

s u b s t i t u t i o n   of  e q u i v a l e n t   m e c h a n i s m s   can  b e  

e f f e c t e d   w i t h i n   t he   s p i r i t   and  s c o p e   of  t h i s  

i n v e n t i o n ,   p a r t i c u l a r l y   in   l i g h t   of  t h e   f o r e g o i n g  

t e a c h i n g s .   For   i n s t a n c e ,   t h e   t e a c h i n g s   d i s c l o s e d  

h e r e i n   a p p l y   e q u a l l y   to  an  i l l u m i n a t o r   h a v i n g   a  

f o l d e d   or   n o n - l i n e a r   o p t i c a l   a x i s .  

What  is   c l a i m e d   i s :  



1.  An  i l l u m i n a t o r   i n c l u d i n g  

a  h o u s i n g   h a v i n g   an  o p t i c a l   a x i s ;  

lamp  s u p p o r t   m e a n s   r e m o v a b l y   m o u n t e d  

to  s a i d   h o u s i n g   f o r   s e l e c t i v e   m o v e m e n t  

and  r e t e n t i o n   g e n e r a l l y  a l o n g   s a i d  

o p t i c a l   a x i s ;  

lamp  f o c u s   means   r e m o v a l y   a t t a c h e d  

to  s a i d   lamp  s u p p o r t   means   and  m o v e a b l e  

w i t h   r e s p e c t   t h e r e t o   f o r   s e l e c t i v e  

g e n e r a l l y   r a d i a l   m o v e m e n t   and  r e t e n t i o n  

w i t h   r e s p e c t   to   s a i d   o p t i c a l   a x i s ;  

an  i l l u m i n a t i o n   s o u r c e   a t t a c h e d   t o  

s a i d   lamp  f o c u s   m e a n s ;  
l e n s   h o l d i n g   a s s e m b l y   r e m o v a b l y  

m o u n t e d   to   s a i d   h o u s i n g   f o r   s e l e c t i v e  

m o v e m e n t   and  r e t e n t i o n   g e n e r a l l y   a l o n g  

s a i d   o p t i c a l   a x i s ;  

one  or   more   l e n s e s   r e m o v a b l y   m o u n t e d  

to  s a i d   l e n s   h o l d i n g   a s s e m b l y ,   e ach   l e n s  

i n d e p e n d e n t l y   m o v e a b l e   w i t h   r e s p e c t   t o  

s a i d   h o u s i n g ;  

l i g h t   o u t p u t   c o n t r o l   means   r e m o v a b l y  

m o u n t e d   in  s a i d   h o u s i n g   and  h a v i n g   a n  

a c c e s s   o p e n i n g   to   r e c e i v e   s a i d   i l l u m i n a t i o n  

s o u r c e .  

2.  An  i l l u m i n a t o r   as  in   c l a i m   1  w h e r e i n  

s a i d   lamp  s u p p o r t   means   i n c l u d e s   a  p l a t e ;   a  p l u r a l i t y  

of  g u a r d s   a t t a c h e d   to   and  e x t e n d i n g   f rom  s a i d  

p l a t e ;   and  g r i p p i n g   means   a t t a c h e d   to   s a i d   p l a t e  

f o r   m a n u a l l y   m o v i n g   s a i d   lamp  s u p p o r t   m e a n s .  



3.  An  i l l u m i n a t o r   as  in  c l a i m   1  w h e r e i n  

s a i d   lamp  s u p p o r t   means  i n c l u d e s   s e l e c t i v e l y  

o p e r a b l e   r e t e n t i o n   means   c o n n e c t i n g   s a i d   l a m p  

s u p p o r t   means   and  s a i d   h o u s i n g .  

4.  An  i l l u m i n a t o r   as  in  c l a i m   3  w h e r e i n  

s a i d   r e t e n t i o n   means   i s   g e n e r a l l y   m a n u a l l y   o p e r a b l e  

and  g e n e r a l l y   t h e r m a l l y   i n s u l a t i n g .  

5.  An  i l l u m i n a t o r   as  in  c l a i m   2  w h e r e i n  

s a i d   lamp  f o c u s   means   i n c l u d e s   a  p l a t e ;   an  i l l u m i n a t i o n  

s o u r c e   m o u n t i n g   means  a t t a c h e d   to  one  s i d e   of  s a i d  

p l a t e ;   s e l e c t i v e l y   o p e r a b l e   a t t a c h m e n t   m e a n s  

a t t a c h e d   to   t h e   o t h e r   s i d e   of  s a i d   p l a t e   a n d  

r e m o v a b l y   a t t a c h i n g   s a i d   lamp  f o c u s   means   and  s a i d  

lamp  s u p p o r t   m e a n s .  

6.  An  i l l u m i n a t o r   as  in   c l a i m   5  w h e r e i n  

s a i d   a t t a c h m e n t   means   is   g e n e r a l l y   m a n u a l l y   o p e r a b l e  

and  g e n e r a l l y   t h e r m a l l y   i n s u l a t i n g .  

7 .   An  i l l u m i n a t o r   as  in   c l a i m   1  w h e r e i n  

s a i d   l e n s   h o l d i n g   a s s e m b l y   i n c l u d e s   a  p l u r a l i t y   o f  

body  p o r t i o n s   g e n e r a l l y   c o n f o r m i n g ,   when  a s s e m b l e d ,  

to   t h e   i n n e r   c o n f i g u r a t i o n   of  s a i d   h o u s i n g .  

8.  An  i l l u m i n a t o r   as  in   c l a i m   1 

w h e r e i n   e a c h   of  s a i d   l e n s e s   is   i n d e p e n d e n t l y  

m o v e a b l e   to  one  of  a  p l u r a l i t y   of  p r e d e t e r m i n e d  

p o s i t i o n s   a l o n g   s a i d   o p t i c a l   a x i s .  



9.  An  i l l u m i n a t o r   as  in   c l a i m   1  w h e r e i n  

s a i d   l e n s   h o l d i n g   a s s e m b l y   i n c l u d e s   f i r s t   a n d  

s e c o n d   body  p o r t i o n s   h a v i n g   a  p l u r a l i t y   of  s l o t s  

a t   p r e d e t e r m i n e d   l o c a t i o n s   to   s e l e c t i v e l y   p o s i t i o n  

s a i d   l e n s   o r   l e n s e s ;   and  s e l e c t i v e l y   o p e r a b l e  

r e t e n t i o n   means   c o n n e c t i n g   s a i d   l e n s   a s s e m b l y   a n d  

s a i d   h o u s i n g .  

10.  An  i l l u m i n a t o r   as  in   c l a i m   9  w h e r e i n  

s a i d   r e t e n t i o n   means   i s   g e n e r a l l y   m a n u a l l y   o p e r a b l e  

and  g e n e r a l l y   t h e r m a l l y   i n s u l a t i n g .  

11.  An  i l l u m i n a t o r   as  in   c l a i m   9  w h e r e i n  

s a i d   s l o t s   p o s i t i o n   s a i d   l e n s   or   l e n s e s   to   c r e a t e  

f i e l d   a n g l e s   of   a p p r o x i m a t e l y   3 0 ° ,   40°  and  5 0 ° .  

12.  An  i l l u m i n a t o r   as  in   c l a i m   1  w h e r e i n  

s a i d   l i g h t   o u t p u t   c o n t r o l   means   i n c l u d e s   a  r e f l e c t o r .  

13.  An  i l l u m i n a t o r   as  i n   c l a i m   12  

w h e r e i n   s a i d   r e l f e c t o r   i s   g e n e r a l l y   an  e l l i p s o i d .  

14.  An  i l l u m i n a t o r   as  in   c l a i m   1  w h e r e i n  

s a i d   c o n t r o l   means   may  i n c l u d e   a t   l e a s t   one  f r a m i n g  

s h u t t e r .  

15.  An  i l l u m i n a t o r   as  in   c l a i m   1  w h e r e i n  

s a i d   c o n t r o l   means   i n c l u d e s   an  i r i s .  

16.  An  i l l u m i n a t o r   as  in   c l a i m   1  w h e r e i n  

c o n t r o l   means   may  i n c l u d e   a t   l e a s t   one  p a t t e r n .  



17.  An  i l l u m i n a t o r   as  in  c l a i m   1  w h e r e i n  

s a i d   h o u s i n g   has  a  g e n e r a l l y   r e c t a n g u l a r   c r o s s - s e c t i o n  

as  m e a s u r e d   p e r p e n d i c u l a r   to   i t s   o p t i c a l   a x i s .  
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